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Abstract 

Background: Hepatitis B virus (HBV) infection is one of the most serious occupational hazards faced by healthcare 
workers. Surgical personnel are particularly at risk. HBV infection is preventable by vaccination, but no previous 
study has assessed HBV vaccination coverage among healthcare workers in Cameroon. We assessed knowledge of 
risk factors of HBV infection, awareness of HBV vaccine, and vaccination status of surgical residents in Cameroon. 

Methods: A structured pretested questionnaire was administered to 49 of the 70 surgical residents in Cameroon 
during the 201 1-2012 academic year. 

Results: Since the beginning of their residency program, 28 (57.1%) had had at least one accidental exposure to 
blood, with a median of 2 (range 1 to 25) exposures. Most of them had a good knowledge of risk factors for HBV 
infection. Although 98.0% (n = 48) were aware of the HBV vaccine, and 89.8% (n = 44) knew that they were at high 
risk of infection, only 24.5% (n = 12) had received a full course of at least three doses of the vaccine. In addition, 
only 33.3% (4/12) underwent post-vaccination testing to confirm a good immunological response (and thus effective 
protection against HBV infection). Among the 53.1% (n = 28) who had never had any dose of HBV vaccine, the main 
reasons for not being vaccinated were lack of time (38.5%), lack of money to pay for vaccine (23.1%), and lack of 
sufficient information on the vaccine (1 9.2%). Only 20.4% (n = 1 0) had been sensitized by their training institutions 
about the importance of HBV vaccination. 

Conclusion: There is a low HBV vaccine uptake among surgical residents in Cameroon. As part of occupational 
safety measures, complete HBV vaccination should be strongly recommended and offered to surgical trainees 
before the beginning of their training program. 
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Introduction 

Healthcare workers are at occupational risk of exposure to 
blood-borne pathogens. There are more than 20 known 
blood-borne pathogens, but those of major public health 
significance are the human immunodeficiency virus (HIV), 
hepatitis C virus (HCV), and hepatitis B virus (HBV) 
[1]. HBV is more infectious than the other blood-borne 
pathogens, with a 30% risk of contamination after exposure 
by a single needle stick injury compared to 3% for HCV 
and 0.3% for HIV [2]. HBV is transmitted by exposure to 
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infectious blood or body fluids such as semen and vaginal 
fluids, and perinatally from mother to child [3]. 

It is estimated that more than two billion people 
worldwide have been infected by HBV at one point of 
their lives and about 350 million of them suffer from 
chronic HBV infection; mainly liver cirrhosis and he- 
patocellular carcinoma [4]. The carrier rate of HBV in 
Cameroon is estimated at 10% of apparently healthy adults 
[5]. In the United States of America the incidence of 
HBV infection among all healthcare workers is esti- 
mated to be 3.5 to 4.6 infections per 1000 workers, 
which is 2-4 times the level in the general population 
[6]. Worldwide, 66000 healthcare workers are infected by 
HBV each year through sharp injuries; with 261 deaths 
[7]. Prevention of HBV infection among healthcare workers 
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is therefore a considerable challenge in health occupational 
safety. Moreover, prevention of HBV infection in healthcare 
workers is important to prevent its transmission to the 
patients they treat [8,9]. 

Since 1981 a vaccine against HBV is available. Considered 
safe and effective, this vaccine has a protective efficiency 
of 90-95% [10]. All health care workers are required to 
be vaccinated against HBV [10,11], especially theatre 
personnel such as surgeons and surgical trainees who are 
at a high risk of infection [12]. However the World Health 
Organization (WHO) has estimated that HBV vaccination 
coverage amongst healthcare workers is only 18-39% in 
low and middle-income countries compared to 67-79% in 
high-income countries [7]. To the best of our knowledge, 
in Cameroon there is no published information about 
HBV vaccination coverage among healthcare workers; 
among whom surgical residents constitute a special group, 
as they have been reported to have the highest occupa- 
tional risk of HBV infection during health professional 
training [7]. 

This study sought to determine their knowledge of risk 
factors for HBV infection, awareness of HBV vaccine and 
the vaccination status of surgical residents in Cameroon. 
By surgical residents, we refer to medical doctors undertak- 
ing postgraduate training to become specialist consultants 
in any of the surgical specialties. 

Methods 

This study was performed in accordance with the guide- 
lines of the Helsinki Declaration and was approved by 
the Institutional Ethical Review Board of the Faculty of 
Medicine and Biomedical Sciences of Yaounde. Written 
informed consent was obtained from all the participants. 

This observational cross-sectional study was carried out 
in March 2012 at the Faculty of Medicine and Biomedical 
Sciences of the University of Yaounde I, the only medical 
school in Cameroon that currently offers postgraduate 
medical training. Participants were recruited through a 
non-randomized, simple and consecutive sampling of 
eligible surgical residents met either at the campus of 
the faculty or the teaching hospitals during the period 
of the study. Data were collected using a structured 
pretested questionnaire whose validity and reliability were 
confirmed by Cronbachs alpha coefficient (alpha = 0.74). 
The requested information was: socio-demographic and 
academic characteristics, knowledge of risk factors for HBV 
infection and HBV vaccine, history of accidental exposure 
to blood, HBV vaccination status, and perception of HBV 
vaccine. 

We considered participants to be adequately vaccinated 
if they had received a minimum of three intramuscular 
injections of 20 micrograms of HBsAg (hepatitis B sur- 
face antigen) at a schedule of 0, 1 and 6 months; thus 
completing the minimum primary HBV vaccination series. 



Participants were considered inadequately vaccinated if 
they had started HBV vaccination but did not complete 
the three doses of primary vaccination, and not vaccinated 
if they had never received a dose of an HBV vaccine. 

Data were coded, entered and analyzed using Statistical 
Package for Social Science (SPSS) version 20.0. The chi- 
square test or the Fisher s exact test were used to compare 
qualitative variables, and a p value less than 0.05 was con- 
sidered statistically significant. 

Results 

There were 70 surgical residents at the medical school 
during the 2011-2012 academic year, 49 of whom are 
included in the present study. Among the 21 potential 
participants who were not included, 9 refiised to participate 
because of lack of time, and 12 were not found during 
the study period. As shown in Table 1, respondents were 
predominantly male, in the first or second year of train- 
ing, and Ear-Nose and Throat (ENT) or Obstetrics and 
Gynecology residents. Since the beginning of their resi- 
dency program, 28 (57.1%) had had at least one accidental 
exposure to blood, with a median of 2 (range 1 to 25) 
exposures. There were no statistically significant differ- 
ences observed in the prevalence of accidental exposure 

Table 1 Demographic and academic characteristics of the 
study population 



Characteristics Number (%) 



Age (years) 




25-29 


20 (40.8) 


30-34 


22 (44.9) 


35-39 


6 (12.2) 


40-44 


1 (2.0) 


Sex 




Male 


32 (65.3) 


Female 


1 7 (34.7) 


Specialties 




General surgery 


9 (18.4) 


Pediatric surgery 


1 (2.0) 


Cardiac surgery 


2(4.1) 


Orthopedics 


4 (8.2) 


Urology 


3(6.1) 


Ob-Gyn 


15 (30.6) 


ENT 


15 (30.6) 


Academic level 




Year 1 


16 (32.7) 


Year 2 


16 32.7) 


Year 3 


7(14.3) 


Year 4 


10 (20.4) 



Ob-Gyn, Obstetrics and Gynecology; ENT, Ear, Nose and Throat. 
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to blood between specialties (p = 0.212) and years of train- 
ing (p = 0.355). Among the 28 residents who had had at 
least one accidental exposure to blood, only 15(53.6%) 
always notified the exposures and 11(39.3%) never consid- 
ered the risk of HBV infection after exposure. However, 
all the 28 were aware of the risk of HIV infection from 
blood exposure and took post-exposure preventive mea- 
sures to reduce the risk of HIV infection if the index 
patients were confirmed HIV-positive. 

The majority of residents had good knowledge of risk 
factors for HBV infection (Table 2). Thirty-one (63.3%) 
recognized HBV as the most infectious blood-borne 
pathogen. Forty-eight respondents (98%) were aware of 
the existence of the HBV vaccine; 34 (69.4%) knew that 
a complete course of primary HBV vaccination includes 
three doses; and 33 (73.5%) were aware that an immune 
response test has to be conducted after the third dose 
of the HBV vaccine to verify if there was an adequate 
immunological response to vaccination. 

Although the majority of residents (89.8%) knew that 
they were more at risk of HBV infection than the general 
population (Table 3), and they were aware of the existence 
of the HBV vaccine (98%) and would recommend it to an- 
other resident (95.9%), only 12 (24.5%) were adequately 
vaccinated. In addition only 4 of the 12 (33.3%) adequately 
vaccinated residents had post-vaccination testing for 
antibodies against hepatitis B surface antigen, to confirm a 
good immunological response and thus effective protec- 
tion against HBV infection. Eleven (22.4%) residents were 
inadequately vaccinated and 26 (53.1%) not vaccinated. 
Among the 26 (53.1%) residents who had never had any 
dose of the HBV vaccine, the main reasons for not being 
vaccinated were lack of time (38.5%), lack of money to pay 
for the vaccine (23.1%), and lack of sufficient information 
on the vaccine (19.2%). Only 10 (20.4%) residents had 
been informed by their training institutions of the import- 
ance of HBV vaccination. The residents who had been in- 
formed of the risk of HBV infection were not significantly 
more lil<ely to be vaccinated than those who had not been 
informed (p = 0.73). Besides, as shown in Table 4, there 
was no significant statistical association between HBV 
vaccination status and age (p = 0.72), gender (p = 0.56), 
surgical specialties (p = 0.24), or years of surgical training 
(p = 0.13). 

Discussion 

Surgeons and surgical trainees are at high risk of acciden- 
tal exposure to blood and, consequently, HBV infection. 
HBV is very contagious, with a 30% risk of contamination 
after exposure by a single needle stick injury [2]. This risk 
is particularly high in countries like Cameroon with a high 
prevalence of HBV infection in the general population. In 
Cameroon, some studies have reported that HBV infection 
prevalence among blood donors, considered as apparently 



Table 2 Knowledge of risk factors and HBV vaccination in 
the study population 

Which is the most contagious blood-borne pathogen through AEB? 
HIV 9(18.4) 
HBV' 31 (63.3) 

HCV 2(4.1) 
Do not know 7(14.3) 

Contact of healthy skin with infected blood is a risk factor of HBV infection 

Yes 1 1 (22.4) 

No' 38 (77.6) 

Do not know 0 (0) 

Contact of abraded skin with infected body fluid is a risk factor of 
HBV infection 



Yes' 
No 

Do not know 



46 (93.9) 

3(6.1) 

0(0) 



Injury with needle contaminated with infected blood is a risk factor 
of HBV infection 



Yes' 
No 

Do not know 



48 (98) 
1 (2) 
0(0) 



Contact of eyes with infected blood is a risk factor of HBV infection 

Yes' 47 (95.9) 

No 2(4.1) 

Do not know 0 (0) 

Can an infected surgeon contaminate its patient during the surgical 
intervention? 

Yes' 43 (87.8%) 

No 5(10.2%) 

Do not know 1 (2.0%) 

Does a vaccine against HBV exist? 

Yes' 48 (98) 

No 1 (2.0) 

Do not know 0 (0) 

Minimum number of doses for a complete primary HBV vaccination 

1 dose 4 (8.2) 

2 doses 6(12.2) 

3 doses' 34 (69.4) 

4 doses 4 (8.2) 
Do not know 1 (2.0) 

Does an immune response test after HBV vaccination exist? 
Yes' 36 (73.5) 

No 12(24.6) 
Do not know 1 (2.0) 

Values presented are absolute counts (percentages); AEB, accidental exposure 
to blood; HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human 
immunodeficiency virus. 
^Correct answer. 
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Table 3 Attitude towards HBV vaccine in the study 
population 

Is HBV vaccine completely safe? 

Yes 21 (42.9) 

No 24 (49) 

Do not know 4 (8.2) 

Are you more at risk of HBV infection than the general population? 

Yes 44 (89.8) 

No 2(4.1) 

Do not know 3 (6.1) 

Would you recommend HBV vaccine to another resident? 

Yes 47 (95.9) 

No 2(4.1) 

Do you think that HBV vaccination should be compulsory for all 
HCWs at risk? 

Yes 45(91.8) 

No 4 (4.2) 

Values presented are absolute counts (percentages); HBV, hepatitis B virus; 
HCWs, healthcare workers. 

healthy adults, is around 15% [13,14]. Studies have reported 
highest occupational risk of HBV infection during health 
professional training [7]. In our study, approximately three- 
fifths of the respondents have had at least one accidental 
exposure to blood since the beginning of their training. 



Table 4 HBV vaccination status according to the 
demographic and academic characteristics of the study 
population 



Characteristics 


Not vaccinated or 
inadequately vaccinated 


Adequately 
vaccinated 


p value 


Age (mean (SD)) 


30.9 (2.8) 


31.3 (4.8) 


0.72 


Sex (% M) 








Male 


25 


7 


0.56 


Female 


12 


5 




Specialties 








General surgery 


7 


2 


0.24 


Pediatric surgery 


2 


0 




Cardiac surgery 


2 


0 




Orthopedics 


1 


3 




Urology 


1 


1 




Ob-Gyn 


12 


3 




ENT 


12 


3 




Academic level 








Year 1 


9 


7 


0.13 


Year 2 


14 


2 




Years 


5 


2 




Year 4 


9 


1 





SD, standard deviation; M, men; Ob-Gyn, Obstetrics and Gynecology; ENT, Ear, 
Nose and Throat. 



with a median of 2 (range 1 to 25) exposures. Not reporting 
accidental exposure to blood increases the risk of HBV 
infection, since no post-exposure preventive measures 
are taken to reduce the risk of infection. In a study 
conducted by Robin Smith et al. in a London teaching 
hospital, 81% of the surgeons who were interviewed 
admitted that they did not always report accidental ex- 
posure to blood [15]. In our setting, 53.6% of the partici- 
pants reported not notifying each accidental exposure to 
blood. Moreover, 39.3% of them had never considered the 
risk of HBV infection after exposure. All these data show 
how exposed surgical residents in Cameroon are to HBV 
infection. 

Awareness of risk among healthcare workers is an im- 
portant factor affecting HBV vaccine uptake [16-18]. Our 
study reveals that the majority of our respondents had 
good knowledge of the risk factors for HBV infection and 
almost all knew that they were more at risk of HBV in- 
fection than the general population. We also found 
that almost all of them were aware of the existence of 
HBV vaccine and would recommend it to another resident, 
but only one-quarter of them were adequately vaccinated. 
Moreover, we may have overestimated this proportion of 
the "adequately" vaccinated residents, because only 33.3% 
of the "adequately vaccinated" had an immune response 
test to confirm a good response of the HBV vaccine and 
thus an effective protection against HBV infection. 

Comparable studies have consistently shown poor vac- 
cination status among health care workers in low and 
middle-income countries [17,19-21]. Similar to our study, 
Kesieme et al. reported that only 26.8% of Nigerian theatre 
personnel were adequately vaccinated in spite of good 
knowledge of risk factors for HBV infection and of HBV 
vaccine, and willingness to recommend HBV vaccination 
to other healthcare workers, [21]. Several reasons may 
explain this low HBV vaccine uptake. Consistent with 
findings of Kesieme et al. [21], in our study the main 
reasons for not being vaccinated were lack of time to 
attend vaccination, lack of money to pay for the vaccine, 
and lack of sufficient information on the vaccine. Studies 
conducted in health institutions in which HBV vaccine is 
offered to healthcare workers have shown a significantly 
higher vaccine uptake [22,23]. However, as revealed else- 
where, making the vaccine accessible and free of charge 
may not be enough [24]. Other investigators have found 
refusal of HBV vaccine to be associated with the fear of 
side effects, including fear of getting HBV infection from 
the vaccination [16]. Half of the residents in our study 
expressed concerns about the safety of HBV vaccine, 
which could partially explain the low reported vaccination 
coverage. 

In Chaudhari s study in India, female healthcare workers 
were significantly more likely to be vaccinated than 
their male colleagues [24]. We did not find gender to 
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be significantly associated with HBV vaccination status 
in our study. Moreover, age, academic level, and the 
specialty seemed not to influence HBV vaccine uptake 
in our study population. However, it is likely that our 
study was not adequately powered to detect significant 
differences with these factors. We also found that only 
one-fifth of the respondents had been sensitized by their 
training institutions on the importance of HBV vac- 
cination. It should be compulsory for medical training 
institutions to recommend and make HBV vaccination 
accessible to their trainees; thus giving the trainees the 
opportunity to freely make an informed decision whether 
or not to take it. 

Conclusion 

There is a low HBV vaccination coverage among surgi- 
cal residents in Cameroon leading to continued occupa- 
tional risk of HBV infection. To protect these trainees like 
other healthcare workers and their patients, complete 
HBV vaccination should be strongly recommended and 
offered to them before the beginning of their residency 
training. 
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